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ABSTRACT

A prospective study was carried to find the perageatof dyslipidemia among smokers in comparisoh witn

smokers to study the alteration of lipid profile@m smokers and non smokers. To see any dosedeldmges 50
male smokers and 50 male non smokers of KarimnBgsrict were included in this study. Serum lipidbfile was

analysed in all the subjects. The labeling of gyydémia was done according to NCEP guide lines.lipgemia

was present among 88% of smokers, with HDL dy&ipid (HDL < 40 mg/dL) in 78%, LDL dyslipidemia (LDL

130 mg/dL) in 58%, and Hyper tryglideridemia (TGL50 mg/dL) in 58% and Total cholesterol (TC > 206/dh)

in50%. Dyslipidemia among smokers indicates greaik of atherogenic disorder, which may be highsrthe

number of cigarettes and duration of smoking inse=sa
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INTRODUCTION

A large number of risk factor which predispose tioeaosclerosis and Coronary Artery Disease (CADB)eHaeen
identified. These include modifiable ones like hypasion, dyslipidemia, smoking, diabetes mellizlsanging life
style and non modifiable ones like age and sexthésnumber of risk factor in an individual incressso does the
risk of developing atherosclerosis and its comgiticamainly coronary artery disease (CAD). In sgbjeith more
than one of these risk factor the risk is more tlt Although smoking has been established as an imdigpe
risk factor for Coronary Heart Disedséhe mechanism by which it increases the riskasboary heart diseases is
unclear. Four explanations have been postulatedinitreased carbon monoxide in the blood of cigarenokers
may damage the endothelium and accelerate the ehtiyolesterol into the wall of the artéryrhe formation of
carboxyhemoglobin creates relative anoxemiathie tissue, including the myocardiifSmoking enhances
platelets aggregation, and the nicotine absorbech tigarette smoke may induce cardiac arrhythmiautgh its
pharmacologic action.

An additional mechanism has been recently suggestedmoking adversely affect the concentratiothefplasma
lipids and lipoproteins. However, studies to deagenrevealed incomplete, inconclusive or confligtiasults about
the association of smoking on the plasma lipid &pdprotein levels. In some studies, smokers hauteimsed
plasma cholesterol in other plasma cholesteroll lesee actually been lower only a few studidgve specifically
examined the plasma lipoprotein according to snkiatus or number of cigarettes smoked (dosagek&s are
reported to have higher low density lipoprotein (Dand lower high density cholesterol levels tham smokers.
Finally conflicting data on plasma triglyceridesdés in smokers have been reported.

There is an inadequate data on the associatiomakiag and dyslipidemia in India. Also there is wispread habit
of smoking cigarettes and beedies also increasedalgnce of coronary artery disease among rural uahen
population of India. Hence the present study hastieken up to find out the alteration of serunliprofile (if
any) between smokers &non smokers& also to seedasg related changes in serum lipid (if any) amtirey
smoking population in Karimnagar.
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SMOKING AND LIPID PROFILE

Smoking of tobacco by people started centuries lagothe health and environmental hazards, posed was
recognized only in the 30 century. Atherogenesis, which is important riaktér for ischemic heart disease (IHD)
and cerebrovascular accident, is thought to beleted by smoking. The exact atherogenic mechamfm
smoking is still unclear. It has been observedwbykers that smoking lead to dyslipidemia whicla imajor factor
for atherosclerosis.

The Framingham heart study was initiated in 1948tlyy United States Public Health Service to study t
relationship of number of risk factor (e.g. serurhplesterol, blood pressure, weight smoking) to shbsequent
development of cardiovascular disease. The towRrafmingham (Massachusetts) had a population of028i0
1948. The study was planned for 20 years in viethefslow development of heart disedse

The lower and upper limits of the study populatimas set at 30 and 59 years of age. Out of 10,800Ip, in this
age group a sample of 6507 person of both sexee imgited to participate in the study, out of whibR09
participated. The initial examination revealed tBatsubject had clinically evident CHD. They wereladed from
the sample leaving a total of 5127.

4469 (69%) of the 6507 in the initial sample adjuahderwent the first examination. After the fiestamination,
the study population was examined every 2 yeaogethformation was obtained with regard to serinolesterol,
blood pressure, weight and cigarette smoking. Alffiobiennial examinations were that main sourcildw up
information, other means were also adopted to 4€EHD (e.g. Death Certificate Record)

Among other things, the study showed increasing of coronary heart disease (CHD) with increasiegum

cholesterol level in the 45-54 age group. The staldp showed that the association between smokidgCiHD

varied with manifestations of disease. Thus, sngkias more strongly associated with sudden death f£HD

than with less fatal forms of the disease. Riskdiabave been found to include male sex, advarageg high serum
lipids concentration, high blood pressure, cigaretinoking, diabetes mellitus, obesity, low vitapaeity and

certain ECG abnormalities. The predictive valuesefum lipids, blood pressure and cigarette smokiag) been
repeate(iley demonstrated. The Framingham heart dtedame a prototype of similar studies in US arfierot
countries”.

The relation between smoking and blood lipids gmalipoproteins (A1,B100) were studied in a groupl624 12-
to 18-year-old school children in the Comunidadviarid. The percentage of smokers was 19% (17%ifts and
21% for boys). The average consumption of cigasgitr day was 7.83 +/- 5.06 in boys and 6.04 +3-54irls (p
less than 0.05). As compared with male nonsmokaede smokers showed a higher mean level of lowitdens
lipoprotein (LDL) cholesterol (112 versus 100 mg/dh less than 0.05), a higher LDL cholesterol toLHD
cholesterol ratio (2.27 versus 1.94, p less th@91), a higher mean level of apolipoprotein B109 {®&rsus 53
mg/dL, p less than 0.05), and a higher apolipojpmddd.00 to apolipoprotein Al ratio (0.45 versus®.g less than
0.01). Female smokers tended to show the samégsgeaslihough significant differences were only fduor LDL
cholesterol to HDL cholesterol ratio and apolipdpiio B100 to apolipoprotein Al ratio (1.8 versuS9land 0.41
versus 0.38 respectively, both p less than 0.08)s Work provides new data about the effects of ISngpon
apolipoproteins in adolescents and emphasizeseoneted for preventive prograths

Development of coronary artery disease (Atherssisjdegins in childhood itself (FELIC study). # therefore
important to identify potential risk factor earlyhen prophylactic care must be cost effective. Eigarette
smokingd?®.

The serum anti-atherogenic HDL-C level is signifita low in chronic smokers irrespective of the rhen of
cigarettes smoked. The serum level of total chetestLDL-C and VLDL-C and TG are significantly ireased in
persons smoking 11-20 cigarettes or beedis peasapmpared to those smoking 1-10 cigarettes atibper day
and therefore raising the cardiovascular disea& ri

Among non-smokers and light, Moderate, and heavgkens a significant dose response effect was prdeen
cholesterol (0, 1.8, 4.3, and 4.5% respectiveliglyecerides (0, 10.7, 11.5, and 18.0%), very lowmsity lipoprotein
cholesterol (0, 7.2, 44.4, and 39.0%), low denBfgprotein cholesterol (0, -1.1, 1.4, and 11.0%igh density
lipoprotein cholesterol (0, -4.6, -6.3, and -8.9%)d apolipoprotein Al (0, -3.7 and -5.7% in nonekears and light
and heavy smokers).

These dose response effects may provide new ewadiena causal relation between exposure to cigasshoke
and changes in serum lipid and lipoprotein conatiotns whether as a direct result of physiologa@nges or of
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dietary changes induced by smoking. Adequate potisgedata to estimate the excess risk of cororzatgry
disease existed only for cholesterol concentrat@hen that information was combined with data friive present
study, and given that smokers as a group face arag® overall excess risk of coronary artery disexdsr0%, it
was estimated that the observed increased serulastim| concentration in smokers may account fdeast 9%
of that excess risk. Furthermore, the dose respeffiset of smoking on serum cholesterol concergraiuggests a
gradient of increased absolute risk of coronargrgrtisease between light and heavy smdkers

The association between extent and duration of srgdkabit and severity of coronary atheroma wasremxead in

387 patients undergoing routine coronary ateriogyagefore valve replacement surgery. Total numibeigarettes
smoked in life correlated significantly with sextgrof coronary artery disease (p <0 001) and nundfeoronary
arteries with stenoses of 50% or more (p <0 004ye8ty of coronary artery disease in current smekeas similar
to that in former smokers. Multiple regression el showed diastolic blood pressure, cigaretteswmption, age,
ratio of total cholesterol to high density lipopgwt cholesterol, and history of angina to be thpdrtant predictors
of severity of coronary artery disease. An estimatehe number of cigarettes smoked in life canuseful in

identifying patients with coronary artery disealsesed in conjunction with data on other importask factoré*

Smoking is the leading preventable cause of illrmeas premature death in Germany, claiming over@d®lives a
year because it directly increases the risk of glyiom heart disease, stroke, emphysema and dayafieancers.
The overwhelming majority of smokers begin tobause before they reach adulthood. Among those ypeogle
who smoke, the average age is now 13-14. In Gerpabut 39% of male and 31% of female adults (8360
years) continue to smoke, despite information abimeiunequivocally negative health consequencsmoking.

The exact mechanisms of smoking-related vascutsrade are not yet known. Smoking causes acute lyaamoét

alterations such as increase in heart rate, sy$itearad coronary vascular resistance, myocardiatractility, and

myocardial oxygen demand. These short-term effemtd lower the ischemic threshold in smokers wibhonary

artery disease and contribute to the increasedaislicute cardiovascular events. Endothelial damaghought to
be an initiating event in atherosclerosis and estigies have demonstrated that long-term smolkasgdirect toxic
effects with structural changes of human endothel@ls. Recent research has shown the importaricéheo
functional role of the endothelium in regulatingswalar tone, platelet-endothelial interactionsktamyte adhesion
and smooth muscle cell proliferation via synthesid release of a variety of substances such és axide.

There is strong evidence that smoking leads to thetlal dysfunction mainly by increased inactivatiof nitric
oxide by oxygen-derived free radicals. Smoking &eoeases oxidative modification of LDL and is@sated with
lower HDL plasma levels. Smoking induces a systemflammatory response with increased leukocytent@und
elevation of the C-reactive protein level. Impotianthe prothrombotic effects of smoking have beepeatedly
demonstrated to cause alterations in platelet fomcimbalance of antithrombotic vsprothrombotictéas and
decrease of fibrinolytic activify.

When compared with non-smokers, boy and girl smolgtrowed a significantly higher serum levels ogltot
cholesterol, LDL-cholesterol, triglycerides and paprotein B100, and significantly lower serum éés of HDL-
cholesterol. Adolescent smokers tended to showoaftd higher risk of altered lipid-lipoprotein lels than non-
smokeré®

Alcohol consumption was positively and linearly adated with high density lipoprotein cholesterslDL-C)
levels and negatively associated with both low dgrigoprotein cholesterol (LDL-C) levels and thatio of total
cholesterol (TC)/HDL-C (P < 0.05 to P < 0.001) amdapanese American males and Japanese Americalefem
and Native Japanese males. Current smoking hakibwserved to be negatively associated with HDiex@ls and
positively with TC/HDL-C ratio and log TG levelsoflarithmic transformation of triglyceride valueB) € 0.05 to P
< 0.001) among all three groups. Body mass indeMlIjBvas negatively associated with HDL-C levels and
positively associated with log TG and TC/HDL-C caimong all three groups (P < 0.05 to P < 0.001gd&date
alcohol consumption was negatively associated wghT' G levels among Japanese American males andlésn(P

< 0.05), whereas heavy alcohol consumption wadipelsi associated with log TG levels in Native japae males
(P < 0.001). Smoking was positively associated Wighand LDL-C levels (P < 0.05) among Japanese faer
males, whereas a negative association (P < 0.06pbserved in Native Japanese nfdles

Thomas Heitzer and his associates demonstratecifjatette smoking and hypercholesterolemia synicglky
impair endothelial function and that their combina@sence is associated with increased plasmasl@feduto-
antibodie against oxidized LDL. These observatioase the possibility that long-term smoking poiges
endothelial dysfunction in hypercholesterolemidgrats by enhancing the oxidation of LESL
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Mean HDL cholesterol levels are lower in dyslipidenchildren from households with smokers than insth
without household smoke exposure. Passive smoking worsen the risk profile for later atherosclesosmong
high-risk young persof%

The prevalence of smoking among males and femadess38.2% (N=150) and 28.4% (N=108), respectivelggim
cigarette consumption 13/day). As many as 349 m@i&s2%) and 220 females (58.0%) reported consuming
alcohol on a regular basis. The prevalence of [dN_t¢holesterol (<0.9 mmol/l) was 14.5% in males &% in
females, and of high LDL-cholesterol levels (>4.mall) in 11.1% of male and 5.5% of female partaips.
Smoking was related to higher triglyceride (p=0)03hd lower HDL-cholesterol (p=0.037) serum levdlstal
cholesterol, LDL-cholesterol, and the TC/HDL-chodesl ratio were strongly related with the level sshoking
(p=0.006, p=0.008, and p=0.006 respectivély)

Smokers in general and female smokers in particudar decreased alpha tocopherol levels when corhpeaith
non smokers. Smokers had low HDL cholesterol bug thifference was statistically significant in felem
Regardless of sex in smokers there was positiveletion between alpha tocopherol and triglycetéke!s®.

Kharb S, Singh GP studied changes in lipid perdiada vitamin E status and lipid profile due to ddamg in

healthy subjects, patients with acute myocardidhration (MI), and in stabilized patients survivirgl. A

significant increase in malondialdehyde (MDA) comizations was observed in M| patients, more thaanokers
(P<0.05), as compared to control. The plasma vitar&ias well as the ratio of vitamin E to lipidsrevsignificantly
lower in MI patients as compared to stable ischemaiart disease (IHD) patients and controls. Ounaated with
lowered antioxidant status in M.

Tilwani R.K and associates who studies total chete§ triglycerides, LDL, VLDL and HDL found thatG, LDL,
VLDL and TC were significantly high, in smokers wheompared to non smokers. Increasing progressivety
light togoheavy smokers, showed a direct relatignshnd an inverse dose relationship was found inHBL
smokers'.

A study of Khurana M and associates on lipid peofih cigarette smokers and tobacco chewers showzd H
cholesterol to be lower in smokers (p<0.001) asl welin tobacco chewers (p<0.001) than the conti®&th
smokers and tobacco chewers had higher value aif ecbblesterol, low density lipoproteins cholestevery low
density lipoproteins cholesterol and triglyceridsscompared to non smokers, non tobacco cheweup.gitowas
also noted smoking and tobacco chewing people havequal and comparable adverse effect on lipifiierand
therefore raisin cardiovascular risk

Though different mode of addictions, smoking anghttco chewing have equal and comparable advemsetehn
lipid profile and therefore raising cardiovascuiiak in same proportion.

In a survey of a healthy population (n = 197), LBholesterol, plasma triglycerides and VLDL triglyides were
found to be substantially increased and plasma Hibblesterol decreased in smokers. The lipid-astatia
atherogenic risk in smokers as assessed by theHDI /ratio was significantly higher [2.89 (SD 1.18,= 63)]
than in non-smokers [2.38 (SD 0.98, n = 86) P 410.0he lower HDL level found in smokers was exp&d by a
lower HDL-2 sub-fraction as determined by analytid&racentrifugation. HDL 2b, 2a and 3a, measurgdradient
gel electrophoresis, were all lower in the smokmristhis was only significant for HDL 2a. Smokingchno effect
on Lp(a) levels. HDL cholesterol and HDL-2 wereosgly negatively correlated whereas LDL cholestendi
LDL/HDL ratio were strongly positively correlatedittv the plasma triglyceride concentration. Theres easmall
but significant reduction in plasma CETP activibofi-smokers 49% t/micro liter (SD 17, n = 90), sB1sk43%
t/micro liter (SD 17, n = 66) P < 0.05] but CETRigity was not correlated with any measure of HDL this
population. Smoking was found to be an importadependent contributor to the variation in plasniglytceride,
HDL, HDL-2 and LDL/HDL ratio. After correcting fosex, age, BMI, alcohol consumption, oral contraizeptise
and plasma triglycerides smoking was still foundéosignificantly associated with HDL and the LDDH ratio.
Upon adjustment for covariant factors the mearediffices between smokers and non-smokers for HDlestieool,
HDL-2 and LDL/HDL were 0.15 mM, 16 mg dI-1 and 0.88spectively. There appeared to be important sex
differences in the influence of smoking on plasnp@groteins. In women the main impact of smokingsvea
triglyceride levels and they in turn affected LDhdaHDL. In contrast, in men, smoking had little agb on
triglycerides and affected HDL more directly. Wenclude that smoking cigarettes has an importargcefbn
plasma lipoprotein metabolism through multiple netbmé&?.

Tiwari A.K and his associates studied the effectca@farette smoking on serum total cholesterol arial H
cholesterol in normal subjects and coronary heattepts. 51 normal volunteers and 34 clinicallyabkshed
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coronary heart disease patients were studied. 2bfotil normal and 16 out of 34 coronary heart aksewere
cigarette smokers. The cases were divided intogneaps aged 20-40 years the younger age group B6d 4ears
the older age group. TC and HDL cholesterol otallses where determined. The ratio of total cheesto HDL
cholesterol was significantly higher in all nornzald coronary heart diseases smokers. Hence, therhigvel of
total cholesterol to high density lipoprotein chatégol ratio approved toxic, one of the importaatgmeter helps to
ascertain the development of coronary heart diseaseigarette smokets Where as mean HDL cholesterol
(43.245.8mg/dL) was significantly lower (p<0.05)ekh triglycerides (170.8+59.7mg/dL) was signifidpitigher

in smokers than non smokers (p<0.01) in the fei $kee total cholesterol level and triglyceridediswvas increased
by 10.4mg/dL and 51.1mg/dL respectivly in smokerkere as the increase was 4.8mg/dL and 24.3mg/dL
respectively in non smokers. There was less risel@f cholesterol (1.9mg/dL) in smokers as compaeaon
smokers 3.4mg/dL in feed statés

high-density lipoprotein phospholipid and in apolfjpotein Al concentration (p less than 0.01), wherdigh-

density lipoprotein triglyceride concentrations digt change significantly. These findings confirndaxtend those
of earlier cross-sectional studies which showed ¢dowcentrations of high-density lipoproteins inarigfte smokers,
A significant correlation between the rise in hidgmsity lipoprotein cholesterol concentrations #relincrease in
fat consumption after stopping smoking indicate tha changes in high-density lipoprotein conceitrs may be
partly due to nutritional factots

In smokers and nonsmokers, respectively, the measD) lag times of diene formation were 111 +/-g&l 100
+/- 27 min, the peak rates of diene formation (Vinagre 5.99 +/- 2.34 and 6.34 +/- 2.30 mmol x mirg-1, and
the amounts of dienes produced during the propagatiase (dmax) were 250 +/- 264 and 248 +/-56 mmplL.
Neither the malondialdehyde content of LDL (meaduas thiobarbituric acid-reactive substances) leefoidation
nor the amount of malondialdehyde generated dupmglation (smokers: 57.0 +/- 14.2 micromol x g-1;
nonsmokers: 63.2 +/- 15.2 micromol x g-1) indicataay statistically significant effect of smoking. héh
nonsmokers and smokers were considered togetherartfount of malondialdehyde generated during oxidat
correlated with age (nonparametric rs =0.405), hodgs index (r2 = 0.573), and concentrations of§®.480),
cholesterol (rs = 0.448), triglycerides (rs = 0.436d LDL cholesterol (rs = 0.398). Our data shbat smoking is
not associated with increased oxidizability of LDLhealthy men and women at ages 42-63 years

Lipoproteins

Lipoproteins are macromolecular complexes thatycéydrophobic plasma lipids, particularly cholesteand
triglyceride, in the plasma. They transport essertitty acids and all other cholesterols and d&drlipids in
blood.

Type of plasma lipoproteins
Four major classes and two minor classes of pldgroproteins are identified based on particle simsed on size,
chemical characteristic, floctation characteriaticl electrophoretic mobility.

Four major lipoproteins Chylomicrons, Very low density Lipoprotein ( VLD)L. Low density Lipoprotein (LDL),
High density Lipoproteins (HDL).

Two minor lipoproteins Intermediate Density Lipoproteins (IDL) , Lipopedrt Little (a)

The protein moiety of lipoprotein is composed ofiesal specified proteins called as apolipoproteMsDL
account for most of the triglycerides in the plasidal carries most of the cholesterol in normalgotea. The LDL
is about 50% by weight cholesterol and 20% by wefghtein. HDL are about 50% by weight protein &@d6 by
weight lipid.

Very Low Density Lipoprotein (VLDL)

VLDL is major transport vehicle for endogenouslyngesized and predominantly synthesized in livetDV
particle are smaller than chylomicrons and are inctiglycerides they have a lower lipids / proteiatio thus float
at a somewhat higher density. When excessive amoiulMiLDL are present the plasma appear turbid. VLDL
triglyceride which are of endogenous origin, maihgpatic and about half the particles mass. VLDttiga size
varies widely with concomitant variation of chemicamposition. Smaller particle depleted of trigdyide and
surface material result from hydrolysis of VLDL Hipoprotein lipase. These particle are referredasoVLDL
remanants and intermediate density lipoprotein JIDL

517



Jagadeesh Kumar Ega and Lakshman Kumar Ega J. Chem. Pharm. Res., 2016, 8(2):513-525

Low density lipoprotein (LDL)

LDL is the principal vehicle for the transport ofiaesterol from liver to body cells. LDL is formdd the
circulation by progressive removal of triglyceriflem VLDL. LDL consists of about 50% of total lipogtein mass
in human plasma. LDL particles are much smallen tie triglycerides rich lipoproteins. Cholestemmst of which
is esterified account for about half of the LDL masbout 25% of LDL mass is protein moiety. ( a1 with
trace of apo-c) Discrete sub fractions of LDL h#een identified that differ somewhat in their sared chemical
composition. The smaller species of LDL contain éovamounts of cholesterol ester resulting in lovatio of
cholesterol to Apo B in these particles than irgémrspecies of LDL. Increased amount of smalletigdas have
been with several common form of dyslipoprteinethit are associated with Coronary Artery diseaSéd)).

Synthesis and high dose may be used for hypertegigemia. When the triglyceride levels of >500 dhgdre
generally treated with drugs, whereas lower le280¢500 gm/dl) are not treated unless other CHBfastors are
present.

More intensive treatment is more effective in preidg long-term abstinence from tobacco. Nicotinglaeement
therapy (nicotine patches or gum), clinician-detecesocial support, and skills training are the¢hmost effective
components of smoking cessation treatment. A fraonkevior tobacco control measures is necessary doces
tobacco consumption and exposure to tobacco smoke.

SMOKING AND CORONARY HEART DISEASES

Coronary heart disease is common in both the dpedl@ountries and developing countries. It is et that
approximately 1.5 million infarcts occur in USA al Hyperlipidemia a major risk factor for atheldesasis is
characterized by raised level of lipids (Triglycks cholesterol) and lipoproteins (low density fipmeins) and
very low density lipoproteins. These factors vampoag various socioeconomic statés

Cholesterol was postulates to be related to athlenmsis when it was found to be a major compooéridvanced
atherosclerotic plaques. The association betwesratdd serum cholesterol and atherosclerotic diseass first
reported in 1903, subsequently large epidemioldigiciudies such as the seven countries study aachiRgham
heart study confirmed relationship between seruaiestterol and CAD in the multiple risk factor intention trial
(MRFIT), the relationship between serum cholestlredl and subsequent CAD was found to be contisugraded
and strong. The lipid research clinics prevalentsys demonstrated in a 10 years follow up that kensity
lipoprotein cholesterol was strongly associatednW@AD death in men with or without CAB

Cigarette smoking is the most preventable causeaddiovascular morbidity and mortality. Smoking Haeen
associated with a two-to fourfold increased riskcofonary heart disease, a greater than 70% exatssf death
from coronary heart disease, and an elevated fiskidden death. These risks are compounded inrdseipce of
hypertension, hypercholesterolemia, glucose irdoleg, and diabetes, all of which exhibit a synéimgesffect with
smoking. The relationship between smoking and tkk of peripheral vascular disease has also bedh we
documented. Smokers account for approximately 70%atients with atherosclerosis obliterans andusity all
those with thromboangiitisobliterans. An associatietween smoking and cerebrovascular diseasemermanatter
of debate, although a higher risk of stoke andkstrelated mortality has been observed in smokeas tn
nonsmokers. Smoking has also been implicated irdéwelopment of corpulmonale, but a direct assiociatith
congestive heart failure has not been establigNaxtine and carbon monoxide appear to play majptesrin the
cardiovascular effects of smoking. Both componeuigersely alter the myocardial oxygen supply/dematid and
have been shown to produce endothelial injury, iteado the development of atherosclerotic plaqudvekse
effects on the lipid profile have been noted aslwmit the relationship between these changes badisk of
cardiovascular disease remains to be confirmedalyy smoking cessation results in a dramatic ¢gda in the
risk of mortality from both coronary heart diseasel stroke. In light of the fact that the incideméesmoking has
declined primarily among educated sectors of the. dopulation, future efforts must focus on provideffective
education, including smoking cessation technigtete less-educated grodps

Smoking is a major risk factor for atheroscleroaisd coronary heart disease, cigarette smoking lacts
independently and synergistically with other rigktbr like hypertension and hypercholesterolemiartiity from
coronary heart disease is substantially higherigarette smokers than non smokers. It is geneladlieved that
harmful cardiovascular effects of smoking are yardused by changes in lipid metabolism.

Nine hundred and seventy eight patients with a fiecumented myocardial infarction were studieddé&gect
smoking related differences in clinical profile amdhospital outcome. The distribution of infardtes differed
significantly between smokers and non-smokers. ®mokad higher peak cardiac enzyme concentratiorepite
of this, smokers had a better prognosis than naskers. There are important differences between snsoénd
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non-smokers, both in clinical profile and in-hoapibutcome, which may reflect a difference in tladune of the
underlying coronary disease. Smoking is a majdt fastor for coronary heart disease. Although thegl term
prognosis after a first myocardial infarction haseb compared in smokers, non-smokers, and ex-ssokiee
relation of smoking status to the manifestationa@fte coronary heart disease remains unclearpiipose of this
study was to examine the extent to which smokeosi-amokers, and ex-smokers show marked differeirces
clinical profile and in-hospital outcome after esfimyocardial infarctioff.

Cigarette smoking is a main risk-factor for enhahcardiovascular morbidity and mortality. Some sachave
even suggested that involuntary smoking incredsestherosclerotic risk. Smoking related cardiovlsadiseases
include coronary heart disease, acute myocardiafdtion, sudden death, stroke, aortic aneurysherasclerotic
peripheral vascular disease. Risk is potentiateghiients with other coronary risk-factors i.e. égtpnsion and/or
hypercholesterolemia. It is also proportionateliatexd to the number of cigarettes smoked daily smbking
behavior. Combination of cigarette smoking and @aitraceptive use is the major cause of coronaents in
female smokers under 50 years. Risk will be redumely be smoking cessation. Underlying pathophysji
mechanisms are complex; nicotine- and carbon-maleoxinduced deleterious effects will be found on
hemodynamic parameters, lipid status and hemorggolthough clinical events due to acute cororthrgmbosis
and vasoconstriction are more often in smokers tharonsmokers, angina pectoris is less commorthEtmore
smoking diminishes beneficial effects of well e$itdied therapeutical procedures in treatment obrary heart
disease. Therefore, smoking cessation therapy dhbela major goal for primary and secondary preeant
programs as wéfl. Smoking as a cardiovascular risk factor and thécal cardiovascular features associated with
active and passive smoking are discussed, andhaptatsiological framework to explain the associatietween
cigarette smoking and cardiovascular disease iged"’.

Both active smoking and Environmental Tobacco Sne@osure are associated with the progression afidex
of atherosclerosis. Smoking is of particular conder patients with diabetes and hypertension. feleé that pack-
years of smoking but not current versus past sngolias associated with progression of atherosckemsjgests
that some adverse effects of smoking may be cuimeland irreversiblé®.

Breathing other people’s smoke is an important amdidable cause of ischaemic heart disease, inoeas
person’s risk by a quartéf. Smoking is a major cause of coronary heart diséasboth men and women and a
positive correlation between tobacco use and cevelscular disease has been also described. Iricadditgarette
smoking is the most powerful risk factor predispgsio atherosclerotic peripheral artery diseasereMecently,
passive smoking has been also shown to represémipamtant risk factor for coronary artery diseddereover, the
incidence of coronary artery and cerebrovasculaeaties in ex-smokers consistently decreases a&f$saton,
further underlying the relevance of smoking as sk riactor for this pathological conditifh CS increases
inflammation, thrombosis, and oxidation of low-digndipoprotein cholesterol. Recent experimentadl arinical
data support the hypothesis that cigarette smokesexe increases oxidative stress as a potentiathanesm for
initiating cardiovascular dysfunctioh

EXPERIMENTAL SECTION

Major classes of human lipoprotein and their physiechemical characteristics

Table No. 1 Major Lipoprotein classes and their Chmical Compositions (% of dry Mass)

Lipoprotein | Density Gm/ml| Diameter Nim Electrophoretic SF
Mobility

Chylomicrons <0.96 800-500 |Alpha —2 >400
VLDL 0.96 — 1.006 300-800 [Pre—B 20-200
IDL 1.006-1.019 250-350 |[Slow pre-B 12-20
LDL 1.019-1.063 216 B 0-12
HDL 2 1.063-1.125 100 Alpha — 1 -
HDL 3 1.125-1210 75 Alpha _ 1
LP(a) 1.055-1.085 300 Slow pre- B
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Table No. 2 NCEP Guidelines for Classification of Ipid Profile *

Lipoprotein | Triglycerides| Cholesteroll Cholesterol| Phospholipids Proteins
Esters
Chylmicrons 86 3 2 7 2
\VLDL 55 12 7 18 8
IDL 23 29 9 19 19
LDL 6 42 8 22 22
HDL 2 5 17 5 33 40
HDL 3 3 13 4 25 55
LP (a) 3 13 9 22 33
Table No. 3.
Lipids constituent Desirable (mg/dl) BOrdertine to Highl oy imaay
(mg/dl)
otal cholesterol <200 200-239 >240
LDL cholesterol <130 130-159 >160
riglycerides <150 150-499 >500
HDL cholesterol >60 40-59 <40

In hyperlipidemia one or more classes of lipoprgemay accumulate in the blood as a result of eitheir
increased production or secretion into circulatortheir decreased clearance from the circulatiomooh.

Alternations resulting from genetic defect are siffisd as primary disorders of lipid metabolism.tekhation
associated with certain known condition like diasetnellitus, hypothyroidism, nephritic syndrome eleesssified as
secondary disorders of lipid metabolism.

Fredrickson classification of hyperlipidemia AP

Mildly raised
a

Moderately raised

+4

Severally

444
Very Severally

ey

Lipid Lipoprotein Normograms in Indian Population and Recommended Levéf (Mean Value in mg/dL)

Table No. 4
Plasma Plasma
Phenotype Lipoprotein cholesterol triglycerides | Atherogenecity Reflective
Elevated Level level Frequency
la Chylomicrons [Normal to Not known <1%
2a LDL normal \Very high 10%
2b LDL,VLDL Very high 40%
3 LDL \Very high <1%
4 \VLDL Normal to High 45%
5 VLDL& To Higher 5%
chylomicrons
$AA A RA44440 4444

Table No. 5
TG Cholesterol | HDLc LDLc
East 115 185 42 115
South 155 180 38 107
119 172 40 108
est 107 188 38 129
North 132 150 43 101
Recommende( < 150 <200 >40 <130
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Treatment decision based on LDL cholesterol Levelfd.DL for beginning therapy (mg/dl)

Table No. 6

Assessment Diet | Drugs Goal
No CHD and les >160 | >190 <160
Then 2 risk factors
No CHD but 2 ¢ >130 | >160 <130
more Risk factors
Presence of CHD >100 | >130 <100

A. ESTIMATION OF PLASMA TOTAL CHOLESTEROL *
The total cholesterol was estimated by the enzyrmagéithod (cholesterol Oxidase —Peroxidase) withpgimd
Colorimetry.

Principle: The estimation of cholesterol involves the follagrienzymatic reactions: CE

Cholesterol esters Cholesterol + Fatty acids
CO

Cholesterol + @ Choleste-3-one + 0,
POD

H.O, + Phenol + 4-AAlQuinoneimine dye + D

» » 5
L4 > L

CE = Cholesterol esterase, CO = Cholesterol OxidageOD = Peroxidase, 4AAP = 4-Aminoantipyrine.

Absorbance of quinoneimine measured at 505 nnmoiggstional to cholesterol concentration in the &pea.

Reagents:
Cholesterol Mono reagent: Goods Buffer (pH 6.7) ..50.mmol / L Cholesterol Oxidase ........ ...>50U/L
Cholesterol Esterase......... ...> 100 U/ L Peroxidase............c...... > 3 KU /L Chromogen Stabilizers

Reagent 2 Cholesterol Standard Cholesterol standaf mg /dL Preservative stabilizer
Sample collection Un-hemolized sample of serum or plasma collettdtbparin or EDTA may also be used.
Equipment: Semi automated analyzer (ERBA, Transasia Ltd)

Assay Program

Mode End Point
\Wavelength 505nm (490 — 530
Temperature 37°C
Optical path length lcm
Blanking Reagent blank
Sample volume 10uL
\Working reagent volume 100QuL
Incubation time (mins ) 10 at 37C
Concentration of Standard 200 mg / dL
Maximum absorbance limit 2.0
Linearity 750 mg / dL
Stability of color 1 hour
Units mg / dL

Procedure:

Pipette into tubes

marked Blank | Standard| Test
Serum / Plasma | -------- | ---oomeee- 10uL
Standard @~ | ------- 0uk | -

Cholesterol Reagent| 100QuL | 100QuL | 100QuL

« ESTIMATION OF PLASMA TRIGLYCERIDES **
Plasma triglycerides were estimated by enzymatidydgol-3-phosphate Oxidase) method with Endpoint
colorimetry.
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Principle: The estimation of Triglycerides involvie following enzymatic reactions LPL

—>Triglycerides + Glycerol + FFA

GK

Glycerol + ATP Glycerol-3-Phosphate + ADP
GPO

Glycerol-3-Phosphate +,0 DHAP + H,0,

POD

2H,0; + 4- AAP Quinoneimine dye + 440

—_— >

LPL = Lipoprotein Lipase; FFA = Free Fatty AcidsKG= Glycerol Kinase, GPO =Glycerol —3— Phosphate
Oxidase; POD = Peroxidase, ATP = Adenosine Triphatp; AAP = 4- Aminoantipyrine ; ADP = Adenosine
Diphosphate; DHAP = Dihydroxyacetone phosphate.

Absorbance of quinoneimine measured at 505 nnmoiggstional to Triglycerides concentration in thesimen.

Reagents
Reagent 1 Triglycerides Mono Reagent:

Pipes Buffer .............c.coool. 50 mmol / L 4-Chlorophenol...................... 05 mmol / L Magnesium
(o] P 05 MMOI/LATP ..o, 1.0 mmdIL

Lipase.....ooeeie i _>5000 U /L Peroxidase..............ccoeveeueen.. > 1000 U /L Glycerol
Kinase ........cccoeevvennnnn. > 400 U /L 4-Aminoantipyrine.................. 0.4 mmol U / L Glycerol — 3 —

Phosphate Oxidase..... > 4000 u / | Detergents, Reathee & stabilizer

Reagent 1 Triglycerides Standards: Triglyceridaadard 200 mg / dL
Sample:Unhemolized sample of serum or plasma ¢etlda heparin or EDTA may also be used.
Equipment: Semi automated analyzer (ERBA, Trandzsip

Procedure
Pipette into tubes Blank | Standard | Test
marked
Serum / Plasma | - | cmoemee- 10uL
Standard @00 | ------ G0 VTN —

Triglycerides Reagent] 100QuL | ii100QuL | 100QuL

Assay Programme

Mode End Point (L

avelength 510 nm (505-530)
[Temperature 25-30C
Optical path length lcm
Blanking Reagent blank
Sample volume 50uL

orking reagent volumé 100uL
Incubation time (mins) 10 at 37C

Concentration of Standd 50 mg/dL
Maximum absorbance

2.0
limit
Linearity 400 mg/ dL
Stability of color 2 hour
Units mg / dL

Treatment decision based on LDL cholesterol

Level of LDL for beginning therapy (mg/dl)
Table No. 6

Assessment Diet | Drugs| Goal
No CHD and less| >160| >190 | <160
Then 2 risk factor
No CHD but 2 or | >130| >160| <130
more Risk factors
Presence of CHD| >100| >130| <100
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Distribution of smokers based on the number of cigattes or beedies smoke per day.

Table No. 7
Group No. of Subject{Percentag¢
Mild Smokers : 21 42%

1 — 10 Cigarettes
1-15 beedies per d4
Moderate smokers 16 32%
11-20 cigarettes or
16-30 beedies per d
Heavy smokers : 13 26%
> 20 cigarettes or

> 30 beedies per dg
Total 50 100%

Comparison of lipid profile in smokers and non smolkrs

Table No. 8

Lipid Profile [Smoker Control P

TG 169.4+53.43130.16+35.5<0.000

TC 200.44+33.4]170.48+29.1)<0.000

HDL 34.74+6.23| 41.22+3.33|<0.000

LDL 132.94+34.5[104.36+27.0[<0.000

VLDL 32.58+10.31 25.96+7.04| 0.0000
Values are mean + standard deviation in mg/dl
P values are derived from analysis of variants

Age wise comparison of TG among smokers and non skers

Table No. 9

TG
Agdg

No. of Smoker No. of Control

Subjects Subject

15{19] 3 196.66 3 121.67
20)124] 18 |169.61| 15 130.94
25[29] 16 [146.67] 16 128.88
30|35] 13 [161.30] 16 132.32

Age wise comparison of TC among smokers and non skers with respect to age

Table No. 10

TC

Agq No. of No. of
Smoker| Control
Subjects Subjects
1519 3 201.67| 3 [191.67
20l 24 18 |[192.67| 15 |[173.20
25129 16 |[178.10| 16 |[170.94
30/ 3§ 13 |193.47| 16 [163.50

Comparison of HDL among smokers and non smokers witrespect to age

Table No. 11

HDL

Agg No. of No. of
Smoker| Control
Subjects Subjecty
15119 3 34.34 3 39.34
20| 24 18 36.45 15 42.94
25129 16 | 35.39 16 | 40.38
30] 3 13 | 33.08 16 |40.815
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Comparison of LDL among smokers as compared to nosmokers with respect to age

Table No.12

LDL
Age

No. of Smoker No. of Control

Subjects Subject

15| 19 3 124.00f 3 79.34
20 | 24 18 132.23| 15 ]103.47
25 | 29 16 118.93| 16 ]104.50
30 | 35 13 139.92| 16 ]109.80

SUMMARY AND CONCLUSION

Smoking causes various complications including CORDng cancer and Dyslipidemia. Dyslipidemia inntur
causes Ischemic Heart disease. 50 male smoker éretive age of 15 to 35 years and 50 male non shbletween
the age o f 15 to 35 years without any other cdmiseyslipidemia as control were selected for gtisdy. Fasting
blood samples from all smokers and non smokers wellected and serum lipid profile was essayed.uRes
indicated a significant decrease in serum HDL whi@s seen in 74% of the studied subjects (HDL <rgfddL)
and increases in TG, TC and LDL levels which wansa 58%, 50% and 58% respectively the cutoff edlaing
TG > 150 mg/dL, TC > 200 mg/dL and LDL > 130 mg/dQirect relation exists between severity and doratf
smoking with an increase in total cholesterol T@ abL. HDL showed an inverse relationship. The raten of
lipid profile in smokers have raised serious meldicencern with respect to Atherogenic Risk and nec@ndation
for counseling the smokers to quit smoking andineu¢valuation of serum lipid profile has been ssied.
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